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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a scanning aligner enabling improvement of throughput 
and precise keeping of alignment accuracy.SOLUTION: In a main control unit 20, positions of 
wafer marks of sample shots on a wafer W are measured using a microscope 8 and an 
interferometer 18, and magnification components of XY axes of each sample shot are calculated 
on the basis of the data, and all shot array coordinates are calculated with statistical computation 
on the basis of position data and design data of the wafer marks, and the distribution of the 
magnification components of XY axes of each shot area are calculated with statistical 
computation on the basis of values of the magnification components of XY axes. In the main 
control unit 20, at scanning exposure, at lease one of a scanning speed and a magnification of 
projection optical PL is controlled according to the calculated result to precisely align a projected 
image of a reticle R pattern with a shot pattern expanding or contracting along XY axes. 
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{iditA>*«ft«Wfc^B^ 1 5 . 1 6 i: 

[0 0 28] 6ii>L,<T>Vl-7 )Wr- 

iSRST<nmmm±x^-i;'®®m9i l z$kt > ix. x 
izm-3^xuj-?/immm ^\,xv^9 

[0 0 29 J ^ri> s ^S^tfO^f-^T^-f >yMl; 

<£ l )m^»P&SfcU^?^R* ? «^<CiS^tf)§ 
iiSJtdK:. u^?^xr-^RST<o%;igfiS*^ 

^tiht&>. 5<rmm.z\'i-7)i^m\i ex- 
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tzZbliZtih. 

[0030] w§m$&%&&p ui. v+dvxt—i; 

($m%?mP)%Mi i xfc-st) «Jri6i*>'ztefir(6it$ 

ft.. <I CI raHHfH: y h 'J -y ?33fr¥«2S t J: 

<?>VVXx.\ss<> h2 7. 2 9. 3 0. 31. Stf 

Cl^<?DkyXx^yh2 7, 2 9. 3 0. 31.- 
• •••£fiHWl'V:<^10*^T«lfc&:KTV*4. 
ZV&m&Zk P UiBr,tO&g*fS«. 0!;cfcr 1 / 5 

BBHg^^^tfjBBB^t I LfcioTW^RW 
.^HJS« I ARtf$ffl2tl& t. -COU f-?yWR£fflj§ 

tmm?>%£mmmm 1 o o x-ti. z p 

Lfc i iftWMS> (fg$££tr) £*§jE1-SJ£&# 

[0031] HE^x/NXTr-s^wsTtt. iSUKM£^R 
P LOH 1 Cfcft&T^Ea$ix. uW)x;uf- 
i^WST±t«. ^xv\*/W;y'9a*&fS$irCV%.S>. Z 

?>„ »>x/\*;^9ti?i«<Offii!)a!(ci:»3. tt#3fe¥ 

os^3K^PL(7)3^Ax^r6i (z^rft) tcf?tfis*f»r 

a xin o (om&Mft h -*smi,z tc ~> x \ ^ . 

[0032] ^x;\*r-i'*wsT«3tSE2ri{a ( x# 

l«n > O^S&O^&^-f. >>xyNW±^^^a -y h« 
tt&tMESMtt I ARfcftfc&SS^Sfc^Stf S 
-rfc*<T-£l>J:5K. ^lEfrlfiK'Stt^lti] (Y^r|6j) 

Y<ommmMt,x^mtm^t zmm-txr-v 

T TVY ■ Z^vyMftZfto. Z^xjsxr—'J 
WSTii^-^m^xj^T—i^m^ (^05k) iz 

£VXY2dttfiftlzm}Ztl&. 
[0033] ^x^Xx-i^WST^JSggSWlffigffffl 

1 7#>'@5£$iX. ^xyNXx-i^STiOXY^fflftT' 

vmrnt^xj^ma stctor. c^^<f o . 

au vxj\x7--iwsT±izit%&))mzm£.-t&%. 
mztthmtomti\F7m*wzw3e.i-z>BtMtwzii 

fcltt. #^S*|fntC«2«gft'?>il-CV^*«. 01T 

a£ft6*cft&n£Sftfti 7. ^xf^isa 



XijkZtlX^Z. ^xy\Xx-x*WST<y)figffi$8 (X 
liMlffi) »ixx-i^lffli^l 9fcri*£>ft. ^f-y 

siffl^i 9{i^<oasif^ (x«±asft«) izm-i^x 

<-?XJ\Xf—i/~WSTZfflWfZ>. 

[0034] *mimB<r>mmmmizt5^xit. m 
h#) nmwmmi ARX'urrfrRtitttfflizti. u+ 

tfrRiimiffiiz-xijftlzmgyt x-He& <x** 

£ft&. gBBflfflttU AR (+/W±3K«6AXt(J(3r- 
m &^ft^£PL£:frLT^xy\W±t:&g*£ft.. 
x y >y I A#jgj£$*iS. ^xy\wiii- 

f-^;PRta@li^^^tci>^fcJ6. ^xyxWtiffig 

v R ^rsjtii^stfiriij (+x*ifii) tuf-^^RtR 

sAcr&mtfmxftffitKix^z. ®icffi«<7)jtv N 

/V„ JiiEtS{cft»3fe^PLO»'J^$t:j5t?tt>^ 

y*>'»>xy\W±c0x3 -y h^$SA±KjEllfcl&'h£¥ 
SftS. $P93iRt*I ARcOftf^l&KOlSli. ls+?frR 

mxvtyVKK&zoizmMZii. %&(x**y) •? 
&zt£.£ *)t^-ymiPA-^mmm^fihXo\,z 

[ 0 0 3 5 ] m 1 fcKO . &l£3£f^P L<0«8®£«. 

»>xy\w±o#>- 3 -/ hmmzttWiZhfznm'?-? t 
3s&7yj*>Y&mm8 (ztuziux\&. mfct 

*«. 5IS^«cWl^^0jfflhr&±$|)ffl^g2O(Ctt*&$ 
ix. ±»Jffl^S2 0T'ii. ^xyw-^ftfflStotft 

M^i&aas-rs ( ciiitco^TJi. tttcffifrr&) . z 

n. ^OlB^Sffl«A J Xf— ^*S(l«l^l9fcflt^$^ 
5. -ecOffl^Sffl^^SCXT-^'SO^ 1 9ti. 

[0036] MIT? h^St^8«. 

PL<D-®mizffl£2tixi5*). *mmmx-imwi!& 

W}r£<r)i><r)tfm^L>1xX^h. Z<?>7y4 XyhSM. 
ft. -ecO^x/NW^ffi^B^o^xy^-^fllS*^ 
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ft. SIS:ilIS5(cJ:->T'>x/NV-^ttgSt<7)fflM^ 
rtWHiSftS. ^<03£tfJgiJRA^ ±$"J»gg2 0<cfit|& 
Sft. £fM»gfi2 0«i^x;N^-?<ofta9£ft*;£tl 

t . mzmm-z ) . ztuz x o . aaw-s j ? k l 

T\ MII]f£3fr£ft3^£ftfc^x;\Wco£-y a y hfg$ 

yNW«75^yK^{i«*lg^£ftT^6#\ ffico 

[0037] tt:. mi<mmizi^ ^*^pl«o 
1 4 1 fri&mAm&covxj\{m®iii& 

(ftAttffl*) t^3^&PL£j£i.62id$g|5 (0 

J^fcOWCH:. <yUI£f#l!!e6 0-168112-SI& 
SglciK^ftTii 9 . ^x^\^®c?)^ffitcMi-&±T 
#1*1 (Z^fi) cofagffii!£1fcaiU *xy-\Wfc&i*3fc 
L t ^SoSSS-So J: ? izv^itvu? 9 * 
Z#fi(cS«Jrf££*Cffl^ft.g.. *>x/\&g&dj& 

^xj\^m.m^zm^x^^\^V9 z z^im 

mrth. 

[ 0 0 3 8 ] :mm^T12f£«^#«.£gSfSfc 
ft&bODfc^S. MiffW58-113 70 

6^&mizm*2tix^zi; o^m.m.^mmm^ 

£9^co^<0{MT'0^ftB£&!i}T'# h X ? £•> 
*5tA<^B1«taDE¥afco^Tilffi8-r6. u^^i 

p l mn&&mL<'mt*m£th tmz.v 

x/swiofilsl^^va >•> (>-3 hffit&) <rm?t. 



££i>o. O^^PL^&^fcLTUJuSfi 
Z1xh*ffltthWLmtZ1x?tl%tL,iXhi>K WTO 

wtmz&^x\mm®m&mi.. ±ttx^mmcr> 
ma (temt-ttt) izmt&mEoz-zftKomt-t 

[0040] HltCiJWC. ®&%&&PL£ffifct 
£. l^?^Rlcfti>jgv^yXxl^<yh-2 7fi3d$ 
SB#2 8(;:®5g;*ft. U-yXxu^yh27{C^<b-y 
Xxi^<yh-2 9. 3 0. 31. ~15&&%&&PL(7) 
i^yX^ili 0fc@£SftTV">?>. 3at$#2 8l±. 

Ym? 1 la. lib. 11c <(SU HlTiiffiffiH 
ffiUOigiSS^ 1 1 ctiB^ti-f ) £tf.L.TfSUBJie¥*P 
Lc0L-yXMfSil0t^?tlTU&. iaSS^l 1 

a. nb. 11 cizmazixzmmatf&mm® 

<m\ 2tcJ:oT8i4LT£Jffl);?fu .rfttcioT. b 
yXii/> y b 2 7*>'3^AXtciEe-ri,®cMLTe 

•t^^. ^HiggSTJiw-yXxu^ y h 2 7co^» 

SW2 8. ffilW^l la. lib. 1 1 cRXfZttiZ 

[0041] ^rfc. *Slte^Sfcfcv%T. S^^JfeP 

[0042]^ ZX\ ±&cr>£ 0 iz LTflWt£*Ut*S& 
[0043] U^XxU-^yh2 7j!i j . 3iaftAXO^r(6] 

iz^mm uzw&. ^mhmtzititiz^mx'^m 

03 (a) ^fflV^HW-^. 
[0044] 03 (a) CiJWC. ]EJjB<D&B&3 2 
#&&%&%P UZX 0S^§^SAco*i,^<7)jE 

2tiJz%Bi2i3 2A<7)£olz%BZtiZ. mmzMW 
mi^tffmx V -y htt^3fe^^ I A„ fc$3rtt£&*; 

[0045] mz. l^yXx^y>27*53tttAXtC 
a»:5c¥iS^L-Cffl^L7tJl^(co^-C@3 (b) $■ 

m^xwm-th. immnmmiZRxti-zt. 03 
ox 0 {z^m^tih. mmiz, ggs&mwmxm® i 

A 0 t.IM«IA 2 (DXotc&mtttch. 03 
(b) Tli. @e«RX5r^3l^lln {X^|6]> iC^bT 
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X£¥colJftlzM-oXi>. S3 ( b ) <7)mkmmz®& 
[ 0 0 4 6 ] Srfc. &i*&^*<0*§IE;^iJJS^ 

[0 047] JJfiO«CbyXx^yh2 7 (feM 1 * 

taiga 2 o awrc* t/c, ±*otima 2 0 
x/sffia&ais (i3. 14) ^^.amtJtLt-eco 

R) onttCJ: Ofi»3^*PL«03i^ffiaX»i«Hfl[ 

[0048] -mmftttnwr&ttiMicomiwmi^ 

U Xr-sT- T>Y - x^vyfo&WixVv bx* 

■y hMtm<7)rt?->tf&%M® I Art 

(b) t^£it£J:-3fc. S^ffii^IA,, ££J£ffc^ 

[0049] ffil^OlBHJJOiTK. ft^ffiEfi^ft 

mmKZtix^h'^-ytfmswmt lx. %-fwm 
h. ztumtif. V3y\±.w->tm<x&£^ 

^SStiTVv&v^ M&JUz^Xcoitmiffi&tZ 

^if^m^<r>^\iz\tmLx-% * < % « . 
[0050] zwsfe* mmcommftitzm^mwc?) 



t2i&m<vmA.<?m&£ . skoals 2 1 ^^Lr± 
sam-f-f^ga. jksvt-t^b, &*tH**-*- 

imtz t'titttthfcMzmft zti&-t)*m$ ^ctf-y 
ivmmx'iEmmskw. 2 0 ka?j . iemw%s. 2 

frmMZixxs*). ±uwgm.2oim®comKi'3 y 

V t (Omm&Zm'Hz-thtiibcryffiEMnniiii: ff v\ 

nmmmrn 1 2 * ^ tx^^^mm^ 0 . 

[0051] »:t±ieiOffljE^f{tT'(i^+^-Cibl>^ 
[0052] *iaS»ST'»±. «>xyNW<7)^^ a-zhS 

«SA-n(cti, 04t^§itl>J:dtc;. &>-3 -/ Mi^ 

S A-nftfc^il^Witf 4PPIt+#^^r > y h 
ffl^xyNV-^2 2-n, 23-n, 24-n, 2 5-n*l 
^itTV^tiOfcL. ;M»)x;\7^2 2-fi, 2 
3-n, 2 4-n, 2 5-n{Cj: 0#^3 •/ hfl«SA-n<7)ffi 
S&l/^s •/ hm®SAmzBf$.ZtlX^h1-y7s* 
?-><m.7i-ZsmX'%Z>£o fc^roTV^ . 
[0053] i?mmm.<r)%& \ l v 3 -y Nft(C-?-it-f 
n^xyNV-^^MSIhaSSrffd^ • -'W • r^*^ 
Ttt^:< . 1 <7X/-»S 0^1^5-1 OligWfftI 

tcv^-?-7<r)jm®m&imvxtmmm mm 

fl/hiStS) izX O^x/s^frcovg -y hE?!|Sr^«6^ 

rEGA*^j t^o ) wm&tix^z mtimm 

t66 1 -4 4 4 2 9^&SI#^) . 4fc. *3Ufi®@.T' 

(i. #>-3 y hrt«0f--y7*/^-y<7)M^$r^^W{C 
{>. i^EGA^fcH^c^U-^cis^ (jy 

T. r EGAifi<H**j t^d) tfimZtlX^Z. 

[0054] zzx\ #mmmiizt$^Tvxj^£fc0) 

i^3 -y hffi^;£ib!.EGA;^fc-?VvtfB H JJ-f S. 
[ 0 0 5 5 ] H4 {Cfi2|5|IS£©®T-fflV^iXl» «7X7NW 
^^ixTtJ 1 ), ^co@4tfcv^T, >>xy\w±c7)a3c 
■TSSS^ ( a . 0 ) fc&o-cmi&cD^ 3 y H^S A . 
-n( n = 0, 1,2, •••) ^Vh»J-y^X«tcS5il? 

ix. #^3 y A^zimiMX'n&xm&m 
mz x o ztizttf- -y - yiffif&z tix^z.m 

AX'ii. W^)^b >y h^Ort<05O£7)x3 y 
SA-1— SA-5<?V>.£tt£lLT^LT^£. 
[0056]#y 3 7 A-nWi^lt-J-'il^fiL 

S A-nC7)+>t<<7)^ jft 26-nfc-tSiu ^ C0^H#. 2 6 
-n<y>. ^X'NWicoSS^ (a, /S) lCt>tt&^tf±<7) 
S^eti. tJvftKDm. Dyn) T-^ili.tcOtl- 



(10) 



^¥10-23 3358 



<7)ffli&bltm<7)77'< 2 2-n, 2 3-n. 
24-n, 2 5-nA5f+KLT^(t^itTV^. 

[ o o 5 7 ] fc t bx\ *mmmwgiwx'\^ 
(x. y) tv^wmwM (a. 0) tvttjmm* 

\>\ zcotzib. lmW& (a, 0) izmth&i/s -v hm 
t£SA-T,<r>gm&2 6-n(OmWr±cr)mmm. (Dxn, Dy 
n) frt>XT-iS&W(k (X. Y) ±0)gg(£$tf>T. 

£<3ffitucg^vvc^xyAW£i*i&$-£Ti. ••/ 
h. 

[0058] (D^X/NOlHlte : ZtUtXT—iSmmik 
(X, Y) £m-&*>JuwmW& <«. /8) coSSIal 

[00 59] ©Xt-j^S^ (X, Y)<0S3cS:C: 

*Ui xfftfi-|S]&tf Ytefir i&io ^x; \x-r- xw s T<oi* 

rFxn>| fRx, O-*i-cos0, -sine 
1-FynJ lo, RyJUinfl. cos© 



&RV0i}ft<mBwm wxjszt—yy?) -.zti 
i±^xj\wt ! isai.y'a-txmzx ->x-£tmizimt& 
z.k?t>h. z<mmmiajjfomf0ijfoi,z^x* 

fc'U a1jlfc0><>XJ\Alr— 'J yT'RxJi^X/NWJieT) 
O^Xyvx^r- 'J y^Rytt/9^i6j<7)2ASO|iaiffifc 

[0061] ®»>xy\±C0ffiS^ (a, 0) <7)XT—iS 
&WJk (X. Y) (C^-rSjf^-fe-y h- : .rftJi^XVNW 
*<«7xy\XT- v*W S Tlztt LT i^ttftMrctt? 

[0062] ±M<r>®~~®<m^md}mhr,tz^. 

W^^MLfrh^^mt^ (Dxn. Dyn) X'hhi^a -y 
hfKWfcowc. 9mizm3£f&<,z$>t:'>X{}iMm>? 

KZXT-iSmmk (X, Y)±^S(Fxn, Fyn) 

[0063] 
[SI] 



"ifl. — tanw-i x 
Jlo, 1 JlDynJ 



(1) 



[ 0 0 6 4 ] Z £ T\ EXgi^H wXt/gSlHlS^II 0 

rFxn^ fRx, -Rx (w+^fDxn 
IpynJ Uy • 0, Ry 



[0065] 
[ft2] 



DynJ + LoyJ 



(2) 



[0066]5«(2)J:»K *^3^yhfiigtt>(t&g 
fhffi^cOftg-fil (exn, eyn) «^^T^$il^ 0 

rexri^ fFxn^] fDxn^i 
LeynJ iFynJ iDynJ 



[0067] 
[»3] 



-( 



Rx-1, -Rx (w+^fDxn 
Ry • 0 t Ry-1 



[0068] * (2) zftmeiffimsx-mzm-i. m 

Fn = A • Dn + O (4 ) 



[0069] 
[&4] 



(11) 



/ Fxn \ 
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(5) 



/a, i. a,e\/Rx, -Rx (w+0)\ 
Vaai. a a2 / • 0- R7 / 



(6) 



/Dxn\ 
Dn = U ) 



(7) 



/Ox \ 

0= (oJ 

[00 7 0] *LT. V^\±.frt>WSlZiXfzim0>i, 
a -y h^$£ov*TliaiLTf#£ii*:£?iMflffi ( FM 
Xn . FMYn ) b . ttJ&t&y a >y MSiSfcOWC a£ 
(4) ^^^T^JtftS±Offi?affigfi (Fxn, F 

yn) t^m^imb^nz^^diz. m/b&m& 

4 44 2 9 J 5&miZ?mZtLX^2><DX\ PU«{± 
[ 0 0 7 1 ] IMcoMWX'te&i' a y hffittoS 

mom. t lx%=/ 3 >■/ vffl&cofyixomm&z t 
mfm^cr>mM±j)^z<7)Xo^^i,z^xmm 

[00723 £T'tt. 3 »/ hn®S A-n±.com 
tlfzfrt>t^iX* ib-TLbS-isa"/ hffl&f*iCD1~"/7 

w->^kui-?/uw&&&tt)m*£X'3mizm 

[ 0 0 7 3 ] fit. *ggtigS*>E G AiSfH^T' 
MU JJBOfiOTft. ( exn, eyn) CttJ&f &«fc£fc L 
T. i/3 7h (f-yT*) OdMC^?^-^ (dxn. d 
yn) t. >-3 -/ h (f-y7*) «IhJK. ffii&K^;*-? 

Un . 0n ) £SAL. ItltJ:'). v-3-yh^tfO 

±ib>-3 -y hs^t^aifc. ft/Misaaciaa 

[0 0 74] CUT. *£f&BS£>E G A jffflEttrjft;:-? 



(8) 

[007 5105 (a) iZ^tl&£o^ ^3 7h 
filSSA04fttffi$tUt'>xyw-^2 2-n, 2 3- 
n, 24-n, 2 5-flffigS<0SeM£. ^-it-p^Lln . L 
2n . L3n . L4ntt. X*(6j. YftfflO&JglXftirf 
y^-^tLT. (Lin /L2n) JUML3n /L4 
n) £SA-f&. 

[0076] &->T. &B&CD'*7X-?^ <K<9«fc a 

[0077] dxn= (Lin /L2n) 
dyn= (L3n /L4n) 

05 (b) tZifiZtlh X 3 fc. &i"3<y|-»$S 
A^4ftt:E$il/v:'>xy w-^ 2 2-n, 2 3-n, 24 
-n, 2 5-nfflSra2rt£^l^*^X. Y^tCxttr^^ 
£. ^-fi!02n. ©In. tfln. 02ntL. i/3-vbcD 
v-a yhcOaXg^-fy^^-^fcLT. tfn 
= (©2n+81n) /2. ©n = (<£ln+<£2n) /2£^ 

Ats. 

[00781 f-'yT^&BK/^*-? (dxn. 
dyn) t. ^3 -y bJ&tfcO^X^rtfrfii 0&RSft/<C? 
-y) bcOfmiZ-O^X . 06 (a) $rV^L06 (d) 

[ 0 0 7 9 3 06 ( a ) C0m&ifr*?->i}. ( dx 
n. dyn) c0rt«dyn#X;frft^}ft£ J^T^fc-f & 

mmmfr^-yx'. EGA^mztsm&sfitey 
ipxn^commizx-oxmL-t^. vxj\®&?hz>Wi 
£\ztt&Ltzms®£fow-yx'$>h . 

[00803 06 (b) 0>m&1t>*?-y\t. (dx 
n. dw) COft<DdxntfY%ft(Dm%lZ£r>X3H£i~& 

J^gft/t^-y-c. tlffle x#Y;fin6joi§J?rfc<fc 
oTSittS. ®S^XYc0ii3cg^*<*s^fc:^ 

thLtzBmtttj^-yx-hz,. ztit>\t. mumr 
n±x%x'w-xj^mmmsx\^±o%w&tf%tt> 
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[00813 06 (c) 0Btf2Mfr*?-y\i. (dx 

1 0 0 8 2 J 06 ( d ) nB$mf*?->\±. ( dx 
n. dyn) ^rtOdxntf^xyv^ffiT'— atc7)fli£ 

i-Fxn^| i-Rx, Oircose, —sin 
iFynJ lo, RyJUinfl, cose 



h. zzx'Udmtftxjsitwx'-mwm&i*^ 

[ 0 0 8 3 ] 06 ( a ) -06 ( d ) l,Z?fiZtl&&m# 

^r^T^StcJi, 5fctf>5$ ( l ) ~iU 3 > tmmiz. 

#3U9)-(11) £JB^I>„ 
[0084] 



5-irl, — tanw-i rOxn-i 
JU. 1 JLoynJ 



r 0x i 



(9) 



,FxnwRx, -Rx (w+OWDxa. rOx> 

LFynJ iRyfl, Ry JlDynJ UOyJ 



i-dxn^ _ f F xn-i r-Dxn^i 
IdynJ 1-FynJ <-DynJ 



rRx-l, -Rx (w+flhrOxn-j f 0x l 
"iRyfl, Ry-1 JlDyiJ + loyJ 



[0085] -tLX, m&LtzEGAtttmmz, *7 
^J\kjmyT)V^B -y hfcOUTHaiLT#^nJtffl 

(LMln /LM2n) ( LM3n /LM4n) fc H *tj£ 
•tS-^yryl/^g -yMCOWOS (10) fc^cfWCStf) 
Jt&SW&i' 3 -y hO^SFxn&tXFyntcO^W^T 

^i?*>1uS*Uc^ ( 6 K sU 8) X'$ibZti 
*3Sftfi*L A, 0£&£U ^SftfcA, 
(11) (CftAi-.&^tfcJ:0. ^X^ftcO^sy hm 

[oo86] ±mtmmc?>®&. ( * 



n . 0n ) ti/B ••/ h^iO^X/Nrt^ 
9-V) tom&tf. 07 (a) -07 (e ) 
T^&„ 07 (a) l±WH2HWMie#**iRU 
( b ) HUlWtt^JSL. ( c ) i$4> izmt&ft 
W£*U (d) iieizmi-&ftl6£^L. (e)<±-> 

[0 087] 07 (a) -07 (e) l,ZmZixZ>&m#. 
W-y (v-3 >yh^tt^xy\rt^) £EGA>ff& 

5t<^* d)->^(3) tmmz. 
<fc* d2) - d4) zm^&. 

[0088] 
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» 

rFxn>| rRx, O-|rcos0 f — sin0-|rl, — tairwr> rDxn*j 
iFynJ ~lo. RyJLinfl. cosB Jlo, 1 JIdyiJ 



(12) 



j-Fxn-i _ rRx, -Rx (w+0)>rDxn*j f 0x ^ 
iFynJ " LRy • 0, Ry JlDyiJ loyJ 



(13) 



f*"l = f Fxn 1 - r Dxn i 



-( 



Rx-1, -Rx (w+^)vDxn 
Ry • 0. Ry-1 



[0 0 89] *LT. titfLfcEGA«3Cfc|SHK£ % •> 

(#Mn ) &lM0Mn ) jctitith-^yy/u^ a v 
hfcowesS (13) fca^T^tofcfc^W&v- 3 -y h 

*>WMLtt (6K £ (8) -WftbS*i*SaifTM. 
A, O&ttJgU V&ZtUZA. 0£s$ (14) fcftAf 

K3cet#x 3 -y hnmmmmt em»*»&t 

h (gift*-*) ZttfX'ZZ. 
[0090] iSUblftBHLfcE G A^RXfE GA^&Wf 

ffifflbtUz. nrxy\rt<0*i/ 3 «y MRMBX. Y2$j| 



PI 



[0091] tz bx\ *%w&B<7)j££gmm£m.X' 

J; "3*«>^<Vt^3 -y hWmT-9&VT*tetot>X*>& 

[ o o 9 2 ] <mc. ^mmmco^mm^m 1 o o 

izH^X. J^jHffiBtoS'vg-S' a -y hfiW&WjMB^ 



[0093] jfrf . **wcfs*jsatf>*a^fl: LfrM 
( a ) #58) . mz. m&tzj&ffix&fio i' 

[ 0 0 9 4 ] * fc s ft¥eg^tffflft£3lEjn£&= J: 

mm a* (^xflrrtt&<**i?;hi)j£aEaLK) *x 
fts-e* . ^ h 5 -vmrnanz v >y h 

[0095] &^#^M^t*tt-5>?iIE£-?^T 
[0096] £ *\ j£^rtfcfiMSaWfcfl;LTV*< 

^fr<7)nw&*ms*mkLxwim-h. msx-n. 
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y 3 4 ASrll^LT . * 'J >y h4^£fnttiffi¥lH-& 
£3£*ERLTk*& (HKfcUiX'J >y htfwgft^igfc: 

[0097] i8<^, mtmmxtzj&ix^f-y 

3 4 A<Ofg$#-£OfO£T;*:£ < *-»TV»*fc», K 

hhtzib. %fflftWX'<7)XV >y bttOISftlUS I A i <D 

(03 (b) £i**g 

-tLT. 08fcip$:h.&J:3fc. XU-yHfoD 

1 0 0 9 8 ] aw^ftww* sats t 

KUffWc. HJ^j9r5S^£^xyN£^$-£&jg 

[ 0 0 9 9 ] ±$0flfgB2 OTIIXt-^JW^ 
1 9Sr^tT^2E*-l6]C0^toV>Tt^fl:<7)^^*^ 
*fl<Jt^L^fc§fci«I«{C. >)i/Uf-ywST?: 

(i. 08£9*§3\ ^xv\*f--v r WST05£S6gJgV (( 
#ftgX 1 ~~X 2 iT-KS3 6 Afc&o Tii^W(ca< 

X'li*7XJ\W±X'<7)&%&l l Z'O^X t» , W&3 6 B 

[0100] £UiOi!ltt£ ± fctf>£ t „ ^lESift+Ki 
X. ®UyXJH-^>h27co±T^. ®»7X/>.x-r 

w (®<,zmLxizm£comiz®cr&mi>%z.L>ti&) $■ 

[0101] dfifcHl/C. Wi.lf<S*J«4hWWl1iiE 

«iE#g. ^ht>^mmmm (mnfuyxx.u^ 

yh2 lifi^ %M I XtcTOfc±Ti&-C£ 4fl5*"C«* 

^IAi-IAf ZmBOt £ IZ LXliSQtftftWt- 
^{tZit&imZft^&ZtlzJ:*), 
hWg.<mWtX*h. ;of&. X 'J -y F#cDlg3fcfS 

ScOTgntrtrfaoilI (xu •/ ^S^SMH^hS 

mtLw zn^oiz-ttuf. mm>izfem*mL lx 



LioZtizXh lmW-yeMtm&ffifZttf 

X'%h. 

[0 1 0 2 J &(c. B9«BBtrT. ^3l£^l*Itl3c-f 

>3 4 B^H^r-x y -y httomff&Mtft&wit&miz 
mmztix^z. z<7)$r£, %fflm&S2oxit. &® 

tfttiSfltiPSB 1 2 LT V ^Xi y h 2 7 £«£HS 
i&U @9^$iT.SJ;3t^ «lffliaaoS3£9(tt I A 
i£^mm (09{cJo(tSTffl!l) <D®mtiKkt%&io 

%iamjuzm£it&. mz, ±M9mm. 2oxnmm 
tifflztmm%:%tvfzrtfi-y3 4 Bco&mcomL 1 

t . H3^« I A i cofflL 2 *«TO(c=5rS i 5 (c. x 

(X»iW-:?/PX-r->-'RST) 2rH]g$*SC:i: 

[0 103] ZLX. ±fflfflgW.20X'lt. @9^$ 
fiSidfc:. *4lt3te(c X 9 x 'J -y htt<o^3feS«^(4 

Wtf%%M® IAi, I Am. I A f fc£fltf*0>£j& 
tX. }&<n\s+9}VRtV^\V*t<r)mftft%.*#3& 
<iZgO£it&. E0*>. fflH^^il/v:>'N-^-y3 4Bc7) 

ffl»«JS* J Oi^o. ^^sgf^^coy^-y 3 

4 BCMSL 3 I A f OSL4 fctfWCSrS 

[0 104] ZWWrS, %&mti3B0)femtftt]fin 

[0105] dcT)^. uf-^Rt^xyvwfccoffltt 

BY 2) (cft^TflPfctffc&Viflft- (09^aSYl ) 
T'O^xyNW^^iSglgV,, (lAV%T{i»>x/\Wco|g« 

ffliE^iil.. ^xy\W±oS3tltcraLTJ±^it 
^•|6ltit^-f§*|6l^g3KffiaA^(b^^y). 01 CO 
«J^N D y 4 )V9 4 X 009 +tBB3 7 

xoizm9 coT®om&E L&*$ < «k 0 \z®m 

ti«fJ:V\ *>SV>I±. XI) -y HRcoH3tmSco^tfr|6i 
coi|@A 1 09iOTfflT'7c#< : 2r&J;dfc:, 0lcokf-^;|/ 

[OlO6]09<O^t. 08W^-i:|5I«tS^ 
£%-}ttk*®mLXl>&\K 

[0107] m±coi o£&jfm<?)m.z-i8.Mzmix 
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[0108] itz. HI Olz^tLhid^ T>xy\w 

. #RK£x/cns*6tt, x 'j •/ h#<7)m%m£ i a i 
mmi%mffifrb%^Ttx'%tt.z-£z>>m\i% 
v\ ^co^&. ±fflmm2ox'immLtz£oi l zLx 

V+7>l>RtV^>\WtnttMfi&Z^z.tz#mX\ v 
1-?jURc0%^fotm.tt\fiX'h&XJi\i>l<,zMLX 

x-^&th ztizx*). KGiimzimwLZw-y 3 a 
c£&hitxmBmzm£it&zttfX'Z&. ±imx 
i>mzftLxmftf3.ex'3m.-tz>j>mz. ->xy\w£ 

^■fhZbii. xf-i;fflWm9ZitLX*;x.>^ 

zixmmMzmmzwmthz tt«t o^-c^ 

[01093 ^ii^T'<55ltt^*^ B J4»* i: 5rJ: #H 
SSJ^HC^^iESS^g 1 0 0T<±. Xx-^ifflW 

^ROtSSSS ( V R ) t->x;uf-i'"WST(:J;| 1 
S ^^^Rco^aE^rrfiit >>x;uf-i ; wsTt: i h 

Uffl^®tfffif$.2tLX^&. it:. >>xy\*;^9StX 
SP) t^-imWJkl9l\,z£~?X\s1-7>VRt*;x. 
tlX^b. 

[o 1 1 o] Hz. *mmmx'ii. ±*i«ss2 4o 

1 8 1 £fflVvC^x;\WJbcD!8Sgcolggc>' g -y hffi® 

-?<7>{mmmi-&Ty4xymM^®t. ©i5ie 
•fyy/^a'yhnmiz^x^a-yhm^f^x, y 

? t izm^xmtmmzx *7xj\w±.<?)£X(o~> 3 •/ 
&v^m.tt<wmfL&t&m^mtt { 9mztix 



< i>-iizm^xi'3 -v hffimnizx, Y2mjfa<ofe 
m£fi£#<ofliiE s c . ffljm«££¥g&iftHftft 

1>-U£&mmz3£ti:2 it& Z t lz X 0 . ->x 
[0111] JSUStfWLfcJ: 

S5fcgSl OOKiSfc, 7r-Xhru^h^«0ga 

* wmya-txizx & *?xj \rt tfev %t— ^f&v » v 
s-ybSJBtdttLT. ^xy\±o&g{;:jt;t*;?fiE£g 
^z'fioZblzX*). WUMIr&aXbk.xfr 

[0112] ^rt>, ±ienig»®T-tt, B9ias^$^ 

^xmrntiztf. *mi<m<7)mffimt lxi±. m 

wmft£?fdm%giW<7>%&m<?>&Mz-&t>itxj>tt> 
^mmmt^hijm. h&wiyutxizxz'y^ 
smom^ifibf'W.Lxm. mymiz&comxzs- 
ix^*fi^ffirji%mi>%z.t=tih. w.iz. m%m 

iVR&mtmw&Lxm,mtmto^h&mm& 

X'hh. 
[0113] 

fcfcifc, %&Kfa%.V : c\tLl l zW3£t&-ftfa izim Lfz 

WSSCSia-^^^ ^ i: ^t*^ S t o d ^m* { *> & . 
[0114] H*3B2fcEtt«»WfcJ:iiif , x 

mi.. 

[0 115] §4>tt. W«)S3tiB®tfO^HBfcJ:fT.{J, 
X}V- Tv hcr>fo±£mhZktfX-Z&tbi>iz. £B 
ttC^Ltyg -y hfB^v^-yc^LTvX^co 
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[03 ] m^wmiL^m>^m^wm-htz^)<rmx- 

mb&wmttt-mx-hh . 
mmx'hz. 

[05 ] EGAKWygX-mALtzisa -y 
S&;\-7^-;?<9£«£f^-&£afr90T^oT . 
(a) li£m&>*7*—?£mWi-&*:#>nm. (b) 

[06 ] &&W*y*-?t . >y h^KcO^XMrt 

■»T, (a) \i&mjg.rtyX~? (dxn. dyn) tf)|*J<7) 

£ijcT0. ( b ) \t dxntfYWswmfozZ: -»TSHt* 

( d ) (±dxntfVx^£MX'-m<?M£ h-WttScifr* 
^-y^-T0TJ)S. 

[07] HIS. (0n . 0n ) t^a 

0, ( b ) itmjBW&ttixm* (c)tuizm 

•fZtolS&TF&m* ( d ) «e^W2>^^5rT0. 
( e ) ii*?xJ\£ffiX— mc®$K£&t&%r&i*irm 



x-h&. 

[081 KfS^tfSHtt h &m^Mz\$M®.<r> 

m^^bitt^m^mmmx-hh. 
[09] ^fj^nzumumzismii^itth^mm 
Mz^m<nm.*ziib^hiim<7)Wmx'h& . 

[010] ^ttWli^tcS^ffico^^^-ti:i,*ffi 

3. 6 yi^-i^x 

7 V-<7u4 7^;7- 

8 r^-M^bsae 

9 ^xyNtf/l^ 

11a, lib. 11c Sgfij?^ 

12 isftttcmiiat 

18 »>XATMh 

19 Xf-yW 

20 isijwsa 

2 2. 2 3. 24. 2 5 »>xy\v-:7 

28 £&S5« 

100 ii3SSfS*gS 

IL HP£ft 

iar mm* 

R l/1-7)U 

I A SXiRtt 
W tJXJ\ 

PL 

RST Is-f-fA'XJ— is 
WST ^X^Uf-y 
SA j/3 7M8 



[04] 



[08] 
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